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1 . *«4ftJ;#m?»iffc, ***MttT#l: 

2. m«m*iis**» mm 

§!8SStt*lDMS0 ( 2-2 OX 6 TJ»-i 

+ •( 2-20%), &&&£( 2-2 OX), »S 

(2-20*), *!• (2-20%), *R, ( COO ) R 2 ft 
Sft$$( 2-20XK*R s <NH)(GO)R 4 
SIM 2-1 5%), Gift* 

( S i R , R b R 7 ) N ( S i R „ R 9 ' R 10 ) , 
. ( S i R , R K R 7 I— (SiRe R» 

( S i K - R K n 7 ) 0 ( S i R e R 9 R , 0 i , $ 

(SiR 5 R B 0)(SiR 7 R 8 0)(SiR 9 R 10 0 ) 
£R( 2-2 0%). DMS0J§S&*fti|i2ft6*fe*##il* 
■ 3 OK (Y/V ), 

i 



^^Rl % Rz x R3 n R4 x R5 ^ Rb% R? N Rbn R9 

«R»lfim, ». «R. 9Kftft£t***Stf. R 3 « 
KKe««i 016 o+tRTt ISAVi 016 ofSE?? 

R. jWR 2 -teft* 312 £R, ftR, ft*Xft#4 

R t ^ R e fc*I'jM+*f?5 R 3 HR.4 -6**2 
12 Q+tR?> «»» «R 4 ft«»*Ni*«A9«r» R 3 '«R 4 
**I* l tiff ; R 5 J 8 Jt J«>R 8 »R »**i 
$1 t«R? 5 ft+ftStSft, R, J 8 J 7 J., R, * 
R ..-****■« 2 Q+tR*. 

4. t&SMIg* XmDMSO«j|£*ftjB*, 

I^»*8-#ifl*i*(Hh*|. 

6. RRt(flS*5tt*&, XtDM SO*ftBlK|i|ittft* 

»»**#R?ia«»ifR»2 o#< v/v ) 0 

( 1 )*&t*m*ft«»T K«fc 
( 2 

( 4 IttNftftHfttMttftttfcffmMllifcH: 



Xn«tt£t**lRR***o 
MM*. 

4#£ ( 4 ) tftRttftifiiliXMXJIfto 

i i . *N£tt*»*»?ttS*>. R«»ti|£R#0 

mttiDNso, » , it'ii. i»» 

1 2 . #R£&^£jmf K*kfe*rF*R: 

( I )ft&ft*#miF»?ftitt***R» BftRft 

< 2 )ftR|.ft£&>- 

■ RRR. *R> *R|* SiS^Si, urn 

ffRftRRfiDNARftR-, RNAf*S,fiRRtR % 
RNa s eH, D N AggRflR N A{RRg-RR, 



3 



MDMSO ( 2-2 QK 6 T*»-i*IM*fh 

2-2 Off)* 2-2 OH), ft&(2-2 OK). 

«M(2-20X),*R. (COO)R, »1»M( 2- 
2 8*)* <Ra (NH)(C0)R 4 SRRirtSlK 2-15 

X ) * £ ( S i R » R 8 R t ) N ( S i R . R ■ R » ) > 
( S i R s R b R 7 ) - ( S i R 8 R 9 R io ) , 
( S i R a R B R 7 ) 0 ( S i R 8 R 9 R .o ) , & 
(Si.R 8 R B 0)(SiR7R 8 0)(SiR9R.oO 

ft&(2 - 2 0H)>D''M"S'Oil'i6*il + tik^»»^##«^i 
SWS*tt3 OH ( V/V ), 

XtR , , Rt » R> * R« , Rb , Rb % Rt , R» . R« 

»R, R. »R. ■Illl*IHt***«*» R 3 »R« 

v/v )**ttftftfttt«ft. 
1 4 . 1 3tt#il, *m*2l4 

IKSgftf I 016 l 016 Ot*»T ; 
R , tp R 2 -S**3S2 OfSff, «R. 11 R 2 ft«ftft£* 
9**lt» Ri #R2 *« 1*1 tifTi R3 MR 4 -ft* 2$ 
2 *Rs »R4 fcSMSSf *fft 8) R 3 ft R 4 & 

II* 1 f SI? ? R 5 v Rb x R7 v R 8 , R 9 jplR ioSf I* 
If JUT 5 S 6 R 5 , R B , R 7 , R 8 , R 9 « 

R..HM ?aa 2 h+m*. 
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16. l 5»iS, *+M*S*iI*-#*& 

( 3 )*4**#f # 
Xt«E*l< l )?f»iBll*l( 4 tfifftt 
X>l'ff1ttt£ft*ttiftl*M' 

2 i . «Sfi«?*i 7Kj*&> xmft&**«t*ft. 



5 



23. *4JU*i£»*#|i*«**ft**»84» XtSft 
i )S46#I( 2 )U, $1(2 )£6i#§ 

(2)»pjJ, 

Eft£4>2 OMSK**. 

MfefPH«S + > «Bi»«**i( I )»( 2 ). 

2 7 . tRSe«I*2 4»*&, 2 )*( 3 ) 

29. tss««^*2 4«it^. xmftttft*ftft*5tt 



6 



3 o . Rift* s* 29***, *+*****mt»*o 

3 l . «S««W*2 9ft*&, JtM£A*ft*llftt 

RNAJDNAo 

«»ifr*»»ti**»»*»SM- + t*«T±» SWAB 

*■ 



7 



3 9. %mmtl 4(8**, Xt+HftAITSi*!** 

4 1 . ftst(«i8*4 o«jrft» 2 )iiBft*ai 

4 3 . ft|«fl! *4 o«jrft, xmftttMft**** 

*a>KffRfttttH*IT±. 

4 5 . Rf ttRgRgftrtftRftTRR*' JtRRSi-ftft-tt 
*I*4 4m*RRRBft«t'l'> RJIBftBttRIMJIRi 

****** m®> 

«RCR> 

8 



4 7 . 4 6tt#&, XmftlBiftMftft. 

4 8 . HSftflf #4 7tt#&, X + fftlUftteWfeS 

^ H |D (I o 

4 9 . tt|gft*Jg#4 8ft#&> Xf **ft*ft£*Kft*«. 

-8S + iem$##I( i )*( 2 )o 

5 2 . ft|ftfl«*4 6fo#&. £ + «SftIffli«Ml 

ft I B o 

5 4 . tBJB«*)g#4 6ft#&, *rm$%{ 2 )«( 3 ) 

5 5 . fi*««S*4 6ft#fc, X+ft£*< 1 )2lSBlB 
£**!:174ft£#o 



9 



R N A £ D N A , 

Vftf RiL, fit. SftBStftRS&ft* •&*» Peri - P 

6 2 . Sg#«g*6 X'**tlftl**Hil. 
6 3. «g««5#6 2M»tt> 
( isoiuiinol ) « 

1 )**«#!( 2 >it, #■< 2 )26i*| 

( 2 )«fio 

6 5 . fcftt'TNIftttflft: 



10 



2 )ff«l«ftIltt*tt*|l«o 
ft*Rfttf**i 

( 2 )ftmft«ttmfcft'tt*«t, imtrit 

Nm*K«ltt'*m ( 2 ) toftftT?l5Xtfe«»f* 
R»M. Mfc*~ftttft«mft?lt> NftttftTHft* 

> 

II 



£*+aaft£ft*ttft«i*ft«, 

7 0 . fifiSflS* Iv 8^ 12. 17. 24. 35. 46* 
7.1 • S8fi*j£* 1 . 8 . 1 2 , 1 7 . 2 4 . 3 5 . 4 6 ^ 
7 2 . glftHS* 1.8. 1 2 . 1 7 . 2 4 . 3 5 . 4 6 * 

7 3 . «8M)g# 1 . 8 . 1 2 . 1 7 . 2 4 . 3 5 . 4 6 * 

6 Xt&aSm^tmiagftgattNci. 
7 4. 8X83* * 1 . 8 . 1 2 . 1 7 . 2 4 . 3 5 . 4 6 * 

6 7 ft**,' Xt&ftmife*Ra*#±. 

7 5 . figftSf * 1 . 8 . 1 2 . 1 7 . 2 4 . 3 5 . 4 6 * 

s"7»**, xmmaKattmMiiftgftiaa 
7 e . aiaoc *6 7ft**, xna«*?itftftwaa 
7 ? . iagfi*ig#7 eft**, x'twaaseigftftti* 

7 8 . «gft«I#6 7ft*,*, So 

< 2 )mm%f mmto 
b o . aiami 7«**. xfm»m t»a> 

12 



5#f I>>-f££$#£7*> fcK**f»l 2t«fS, ii* 

«*»«. 

8 3. »«flS*6 7«»k. XflMltmi 5 + 
«ti«l 0 lt«fI2Ro 

8 4 . ftg««g*6 7ft*S, XnSftfttI4*»l 5 

tut** 4 e+*M*Ho 

85. gg«gg*6 7ft**, ft4ftftmKll*2 5 + 

gflft* 

86. 8fi««g#67»*8=, £ + M«I$-«r««;M 
IXttftllMSft? MS 

JgRNA*? j 

8 8 . fifefiflg* 1. 8, 12. 17. 24. 35 . 46^ 
8<l.gilli$#l&*,£ + 

1 )ftg|ft*»Tft*K*ftt.l 5+ftfRi*«l oof 

.1 

13 



Mt±H. 

9 1 . $8M)I#1, 8x 1 2 , 1 7 , 2 4 , 3 5 , 4 6 ^ 
6 7»Jfft, XtllAAft»IB«tDNA*RNAo 
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l^^^tt^M, ***** fc*S%»* fc(*«ttllt»* »« 



l 



(«t»*tl»4»*i6 ( streptavidin ) ££tt*ftKfittE4t 
BXK ' Watson - Crick" #gffi#$*l£ > 

(G ), 3-+#J»«|»MM<<G), Bf« 

(a )«5-t*^+sf»n«S(T )*Bf*(U). 

**W^««»#*«**H, i*RT-+»»*DNA»K 
»»» "♦BUT o 

"SI** Witt So 

# Bf S*'±«>M«B*«i*A±tt 

2 



fro IMMftJtKftf *$*#(**, 

mftflftJMttftflll*. 

JHTUi*»l**#»*IHHFt, 9H«!ktjFltltl 2*1 

Hit 

M*»»HT*»l(2)i 



3 



8##«RR*o*«tRiM±$i*-+8t«RR#» 
g if m tt ^ ^ ^ , < 2 )»*#T5*-+ 

*i§ 'RtRlM* ftftRftRf RAiEtf STRtftRRX 
S*l±**i«H»iR^(JnS)jlS#»o £&#ffflT, Afl 

5#», **9KR*titltttf RMftHiiftRo 

4***R-+-Rt**+. M$*itf«£ft$«;tii 
RRRiA. 9ftRttftRS9f RRtifH&f S*«it±o 

*f*ttR»7ttRR?&£Xttat<ftA«RK KftRt 
(RRRK ttftRRRfffiXRRaRRfto eim£R*RX 
RR1RRR > Rf fiAX*RX*&ftfcAftAftRR« 

«R«RR^@itt«iR«RitRftftR«Ri(A«t«R 
RRRRI6R ) to 

'4*iftR- + *S + ,fcit«IMi6 £ l(' 0 ? * & 1 8 * $ I 
a*R*»TSRRR*ft»|»f±o 
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»B**)«a»IB**iifKiRNA, *#5#f 

5#RNAfc«**f»l 2t*fi, fi**f#2 Ofttffto 

Hit. iI*4»«ti»Hi#f »-«li«*JI»»T*W«»S 

muz, m> «t usutt 

ltl1>«SSDNAfiiIHi«RNA««XHl|j|KKft|| 

■*MS-«B»»f ftRNASft. Ul&jfcfeffi, ?«!7*iS 

DNAiR!E#£I#]8tt, S£7K£*iH4il££*iRNAi 
SBifl^6RNA}»KftS(tf±f Bfto *Pf8f£giiRNA 

(**|Rna Nibtt*&t*iittS<Htllibttttltft 



5 



tt#£iXDNA£ttfett6${Btt#Sio ft**li*f **« 

ra R N A, £lfc±#?|ft#ej81I|§iR N Afl^gD N Aft&ft, 

* *#«Ef Kft#A4>MM*R N A«itt*D N A«a (Alt) , 

## £RNAflDNA«ft#?i, tfftll!4|ftitft*X*tttt'l' 
RNA»?ftJ|ftj|nft*DNAtt*Ji(t, 

MMKHiDNA, $|feRNA, M«DNA.Mi 

RNAo 

1 ) . i 5110 oftfS^N, 



6 



**»*»lf**lf*#»?|l*e = flmCDMSO' ) 

±*«itft#£»* IIIHIIt' **. ftttlf **$ 
TMSft'lfttlflftftlJ' »*K»ff> B-**, iftjlK 

SttfnDMSO ( 2 - 2 l.X )»-#«*#»& TW-a+St* 

ft: B ( 2- 2 IK) > §88g( 2 - 2 OX) . if ( 2-2 0 

X). I-20JO. *R, (COO ) R 2 ®MM 

.(2-29%), 5t R 3 (NH) (C0)R 4 

( 2- I SN), M ( S i R s R, R, ) N ( S i R„ R„ R 10 ), 

( S i R 5 R , R , ) - ( S i R , R , R „ ) , 

( S i R , R , R , ) 0 ( S i R . R . R „ ) 

( S i R, R. 0 ) ( S i R, R„ 0 ) ( S i R. R ..0 

7 



«S( 2-2 OK), 6DMSOfl£6$jHttft6ft6#ltft* 
MM.&»3 OK (V/V ) 0 

8tt»DM SO ( 2 - 2 OH 6 TH-i»fc* 
ft: I ( 2 - 2 OK ), iftgg( 2 - 2 OK ) > ft£ ( 2 - 2 0 
% ) , if «i ( 2 - 2 0%), 5t R , (C00)R 2 ftf ftftg 
( 2- 2 0%), 3tR 3 ( N H ) ( C 0 ) R 4 ft8J8i£ft»J8 ( 2 
- I SK). »* ( S i R 5 R B R 7 ) N ( S i R 8 R 9 R,o ) , 
(SiR s R B R 7 )-(SiR 8 R 9 R 10 ) % 
(SiR 5 R B R 7 )0(SiR«R 9 R 10 )^ 
(SiR 5 R 8 0)(SiR 7 R 8 0)(SiR 9 R JD 0 ) ftf #1 
^^(2-20%), DMS0#£Hi*IH6ft6*#fl7 
Mi*£S$3 0X( V/Y ) 0 

«se*ftsite. 6iits*-#jii*at»**ft*fto it sis 

I 0% Triton X- J 0 0 ( V/V ) 0 

ftfcftfliDMSO. IDMSOj(|{|iR»it^SitH2- 2 OK 
(V/V ) , Mft&jpMSOM^SllSift i 0K(V 
/V ) o Mft*KftjM#&£¥<tt*f , i*#£flll*£iJlig 
SAftiUltf tfti^ftihftftfiKitfto Stt 



8 



• ft*. «i*6#4»*», MtSM&i8i*«!i!#o 

ftiftft6«j*8#H + l&\ + r£i, p-ffIS, 
HI, i , 2-Hr*, **Plr£«&, 0*** ««88S! 

( pyrrolidine) MH + £o ftftftaUi*ft 1 O^DMSO 
OfttttKlo 8-ftSftaHI*»l OJtfDMSOjfl* 

ttH«»T *-f *Hft*)t**. £ 

£&(PCR, #J&PCR Protocols : A guide to Methods 
and Applications ,H. A. Innis et al . , Eds., Academic 
Press, San Diego, California ), &ttft*I*ttr*XS 
( T A S ; Kwoh, D. V. et al., Proc. Hat]. Acad. Sci.USA, 
8 6:1173, 1 9 8 9 ), 3 SR (Cuatelli, J. C. et al., 
Proc. Hatl . Acad. Sci . USA, 87.' 1874, 1990), 
$*r*&ft/tt£K»£*fty*X* ( L AR/LA S ; 
Barringer, K. J. et al., Gene 8 9:117,1990)$ 
RNAtgii ( jajQB^i; Lizardi , P. H. et al., Bio / 
Technology, 6 , 1 1 9 7 , 1 9 8 8 ) + RBft*^*K«f ft!, 
gSrSgS*«f»»*Hj|PCRJStftDNA«^|}(« 
*£ Taq X6*K TAS#3SR£$|tf|iMNAXft*(* 

f » ) , 3 S RSt^WR N A ase H , L A R / L A S % £ tft 
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DNASfcKJHE. coli DNA§g»)^lRNAtaggt 
» R N A I|jS ( jo R N A t|ft Q p IS 8) o 

flf«»»S6DNAi*» % R N Af&Kf, £ ft gift, 

RNase H, DNAigH^RNAgSSii^SSo 

If* 
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2-2 OX). itR, (COO) R 
(2-1 5X) w, • n ®%MM% 

"""'--mi;::: 

(C00)B -ft*tT**nii mts 



ii 



c = o 

I 

0 

4, 
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R 5 
I 

R 6 -Si-R 7 
. I . 

i 

Rio 



( S i R 5 K B R 7 )0 ( S i R 8 R 9 R l0 )ft*»T»«» 



R«-Si-R 7 
I 

O 
I . 

i 

Rio 

( S i R 5 R B 0 ) ( S i R 7 R 8 0 ) ( S i R 9 R 10 0 )ft 

R 5 R 8 

I I 
R 6 -Si.O-Si-R 7 

I I 

O-Si-0 

/\ 

*9 R 10 

S:«I«(D1IS0)J, ■ «*£. «it. §1*88, I 
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£M&M**8#M#j2 0K(V/V), 

R B > R v , R* , R 9 #R»ft|f{tKegtt. 

( v/v )£*(&<uWio 

214 Ot*R? j IKKStl 016 Of « 
St?: iff If 1 OS 6 Q+il?, R i $ R z Jlft-fc* 312 0 
til?, S«R, fOR 2 $ff. «R , flR 2 £ f f 

^tllfi R 3 10 R 4 «2i 2 Gf«ff , §R 3 flR 4 

NR 3 ftR 4 tiff; (OR 5 > R 6 , 

Rt x R 8 , R 9 «R,.#*I^i fiff , &#At£Ii&$ 
R 5 . R R , R 7 , R 8 , R 9 »R,.-fc*«f*ga 2 Ot«If o 

£#2 0 14 0f«f? , R i id R 2 -fc» 311 Of«ff, I 
Jt«Mi HR 2 ^I*#S**ff#, R i ^1 R 2 #jfHI/>3t$f 

R 3 »R/ilUk-j6*3Il 0f«jgf, £*R 3 #R 4 *J| 
##8***1*, R 3 flR 4 II R B % R b \ 

Rt , R. , R 9 «R,.*|ri^i fiff , *t&I«g$R 5 , 



14 



(4 )MM%M%mMffi'k»Mi-, 

1 )iB»#i(4 > «jk2:*NMR» 

f*§< 4 )NtftK.*tlltt%l. 

5 2 0 n ml 5 6 0 mtikiAT«tkaXXIIIlI^2Xi S 
8*4**1 fi**8***tt3f ft 5 2 On ml 5 6 0«&££ 
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B**£****1&***4*J&**»4 0 On ml 6 6 0 
US SftTMIIf ft 2 5 0 1 1 0 0 0 n BtlAlfKttttiftft 

*2*flift» ftftI3«a*titSI*ftj|ISftltt 
#T 1tfH&$l*ift, ilktttMlt l*****I*f **t n 

X«XM««. ft*. ItS^^'i «*Mft*fttt»?tt 
t»*IU*#*?S»»*ililHt*tft**l*»8]l8*» MI 
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(DNA$RNA) ioiety) 

fidlllil Merck Index t Aldrich Cheiical Coipany , 
Milwaukee Wisconsin @ 1 fb ) . &ftfttt* ( flftt ) ft 

^#*RB**l»*j|)«»ft*****lillI»»Hf**» X 
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(-NO, K *S1(-S0 3 )tKt (-NH, 
ftSFfffiL fit, StLfft Perci-Po 

^ftft^stit (mtmiic f itc))-si 

IttmCttHkftlimilfcB* IttiM l 4, M«R 

£> 8111 Wan, illlHttftSAn 1 0 1 

( Sulforhodamine 1 0 i ) o 

5 2 0 nml 5 6 0 n ■ «Sl*|«Mft¥ 

.2X (EftS l BK)o 

-t*«t I JB*tltCttttftft9!& o . o o o 2JW . io 
K(W/V)tR. 

fitt*i> *mftTtm*ftStt(M*ftl)'l'* 
ftftttftftjfcgll, i«»6»S^-#i«$*Stt^I 
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*t*l< 1 )***•< 2 2 )±Jg, *£| 

( 2 )8HS4fto 

)nC$%ft#«»Ni«ftjMtn-«ltAr Nft»*t( i ) 
»( 2 )IB*SiSo 

z%M®m&§> mm* 

nk^a+ia««§siij5-ssTJ:*ia#iigiij*if± 
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4 )«*l|lCBT ( koelch IS )fift*to 

BTSH*i1***iiJ;FR SitKXiKD: 

ft, (**FR S#H*Z*a*fe*»#*ifcfl*2 : 1 • 

3 )»*«***•< HP LC) (jfflf CI, C-FRS*g 
Utttft ) ( **G 1 3 C- F R S igftftft ) ***f 

££Il6ft> »»C I 3 C-FR s»i, 8Sil#tec 1 3 c- 
PRS»ifc*i*st. 

|C 1 3 C-i4tE*J4t E»W»lt« + f 1 0 Oo -««*, 

F R s t*tt*gjg#ft;4ft ( ftt£* E»*-#ft$» ) teffi 

#««tt. iwiiiic 1 3 c-fr s«iijisft^ 
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ci 3 c* f if%$ ftlikfl£ftHj k £c 1 3 c-FRSo 
*«*«;*• <fc»*Slfttt)tt«*lttfc> ft9ttfttf 

»lft*#4 2 0 nml4 6 OmtlAo $%$Mkm&$ 
kiU 5 On ml 6 9 0 n m ^ I ^ 0 + , 



*E2L*gft» 1 H'«tKXift»(«««iai)ii!iiiistt)> 

MfftMTlXmX*xlMlftSttmih MIX* 

ttft ftftl« 

tat. 

.nml5 6 Onm (#jftl*g5 2 0 n n ) 
( 4 )fSIftS*8ffet»4*f 5 2 On mo 
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»fiO . 8#( V/V ) 0 

f » 5 o oft 6 o o 

2 o otifgf oo, HDD 

22 



*»BfcBI**BtB?). -Rtt*, ftfi*it#J?f*3l3 o 

ftAft*»#»*f A«R ?*N»B T NB3Bi«B?« 8 
SfRBB?* S+NftABflBBT. Bf-t*tNBR=i 
ft, SMftABTitBT' B*-t«i RiftRRHIt, *n 
*+BAAR?iIBT > J»*- + *f »»*«*BHi*f B* 

(## Agraval and Jauecnik , Nucleic Acids Research , 
Vol 18:5 4 1 9 , 1 9 9 0 ), NfttftfUHMftlRBH 

■Bo H|(l«BBT%BjtB#BJ:tiir|ttklRBT«4>*B 
? < AARR?|iR*B*2RBBT )*NM =+BB. 

BRtrtBfltB?* N£*ft*9Biz;RftS*#. ft* 
B*T. ft* MJttM, R»R%tt»?*ttftf RRB?2B 
T»*l#i4 (imzBBiB^NRtBBTBl+NAAtti 
Bf ) o 

ft*+ftB?iBR?, Rg*ft»-!B£«&Xft». tftff 
8T. ftBftfliftftt, Mm*ift*2ftM»79*ttf H 
BR?2B?»*I»*8, B«BX*6tg*ft»KRB?ft± 
tHftAttBB?* ft*fetl»7£#*ftRSftt, Jt^RiBS 
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»*)i5-( 2-*2l)JS)Zi*)«I)i-| 5 

-*z*R^7-ra«i- 3 - ( (4' -izsgDfD- 

4-VifIt, 4' ( *Sil-5 
«f$zs$, N - ( i -j)|2||, $dfM 
Z81, N - ( i -ft)*ZM, N - ( ( 2 - (ItZRKOZ 

i)-N-fI)Hi-7-«iJt#-2-»-l , 

**SB±1», ft»ft*»i7-rz««- 3- ( ( 4' - 
iZSSS ) *I ) - 4 -Vlf I*, #»£ 5 -ftZftgggft 

fffl- 6 -«2K«»N - ( ( 2-*2Mi)2i)-N-ip 

* )SS- 7 2 i , 3-rio 

HIS*. S**S8»#ttT* jR£ft$4fet&Jti$i!lg 



24 



ft-^JBf «KttDN A« 3 Oier ( V 3 0 tfcflf |fe ) ft$ 

?43*8*»»8*sa±o sh+«i ?#«iBi««t 112, 

7ft 8, 2 3ft 2 4 £2 9ft 3 Q 2N < «f itftiKft 5 ' 13' 

±. 8i*Bf»«ft«f|tSl»2, 9 ft I 0, 3 Oft 3 1 , DJl 
ft 3 8 ft 3 9 Z H o 

MlliSft 3 0 merft3 9 aer + , 9tttA> ftftttfe 
**. ! HMm%m%> #f 3 9«er *B, 

«*»8 0 0+*H3 0 ierttft#fi<t; jllJf £fl& 0 

2 4,0 o otRf K%»n««M. 8*£«$S#ft#&*M 

fi8nJi-*«»^ftlttiiTI8§ftft^f ft-***** 
*»i***JB*S*tt ( *-+ftttft 3 ; «JM5 ±»Bf Xfe 
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*#»5 , '«*J!l)o 

M^fe*?!*^ 4 0 0 17 0 OtlAo fiMftBS 
AM?l7 0 0 1 1 5 0 Qlft***?. 

ft*$5 o 016 o o»*H»T , 

6 0 )»8**#jW4 B+f»» : Flt> 3 4 5 ftftf 

R, R4SSKIMH8*?!*** 2 0 , 0 0 0 , *t4##ft^ 
**f 2 o o+*f K <»?i**f » ioo, o o o )*», 

M«$f *iM 1 o 0 OtgtftftSftf 

2 of K?tt8*I: 1 -tSMRZRit 4R?i*. **8ft 
A8*»8f N^HTNftilT )» N - ( ( 2 - (RZIRXI) 
SI-N- v 1 7 2 I » 3 -r* ( 6 
R?**)»5- ( 2 - ( ( («Z|)M)ZiI)f- 1 -** 

( 6 r? ) , gift 6 - ( 6 - ( ( wz* ) ) as ) ) 



( ( («zt)fti)at )8i)ats*ftifiRN> tftia 

£ N H 2 ISfc&M? (NftX* 6+ K±R?Itf 
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( 2 ) o 

*•< 3 )IB~#ttliftfIBfi*ttR$tLI^**i€ 
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HfiEo lift m aft* Sttf S*KiX*«*#*o 

$ttft&KV$i«ft*««« «£**ft**««4ft (ftftt 
«*»)»*8T» ft«*Mft*KiB±»*-C0 2 , -HH 2 , 
-OH^-S0 3 Sttt«B; Xtfjffi&Hftf R 

(chronoxane cyanine lOM^fS, ftS$ftftft.¥lHS8 
B««i±NH« IfflfoilB* IISfiftiBIKttt* »SS» 

Xt«ftftiB»£ftX> H»£flft5I**Ng**MII 
(kttlft«ttltKfi««tt*lttKSa*ftftl|) IDS* 

*S»i?«JB»S*IBfiS***(*F l TC), 

tt, fit, iJWs Sfl«84ft* ti£X«l Perci - Po 

*8!llf*B*ft*$*iB«ilS#***(*4-*»«*r 

?H»5 Aldrich Chenical Co. , 1 9 9 0 - 9 1 St, 
%$% Molecular Probes Inc . 

T»ftAft**B?i*flii5-#6 - *a*isi(i8* 

ft (ex) : 5 5 Onm? £ttttfc(ei) : 5 7 6 n ■ )fi^ftft: 

1 )5->6-*I-X-8ffB(ex: 5 7 6 n m , em : 
5 9 7 n in ) j 
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2 9-»8h 

3 ) = Aftg ( ex: 5 9 6 n n ; em: 7 2 4 n ■ ) ; 

4 )SK( (ex: 5 9 8 n m ) , 

5 ) itt- 5 -#&S$Si (ex: 5 2 2 n ■ , em: 5 4 3 n ■ ) ; 

6 )« - (Tougalactone ) ? 

7 ) Eluetherin; $ 

« 2(3, B-rJMHI 

(ex: 4 3 2 n m , eit 4 7 2 n m 

! .) 7 -SI- 4 It- 3 :Si 



4) 4, 8-ri8t*- 2-*», « 

5) 1. 5-r«- 1 , 2, 3, 4 -ratio 

T*Hfc***#t*« ( 4 -«1«2 rtpM ) : 
1)1,4,5, 8-i0Si: 

2 >gflft; 

3)1, 2, 3, 4-MS-pii, jfB 

4 ) 1 , 3-ir*j8-7-&o 
TW6ii*t«i«(4*8, 3 9KD 

1 5 7. 5 KD ; 

2,JfP6I&, 4 5 KD : 

3 )SS8, 4 0 K D : U 
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4 ) p 1 1 6 K D o 

( 4 )48»«»fc*E*» 5 2 0 nm# 5 6 0 n a^N't ftMfttt 
5 2 0 n n ) W$W3fe , »• ( 3 )»H*t:*»ft*f 520n m 0 
***H*l8ft8**4-*<l8*l( 2 )»( 3 )2Rtt& 

0 . 0 110. 5 % («*t*»0 . 0510. 0 1 % ) (W/V) 

Hapachroae Green 

Jti*»UttiDNA, RNAj£&gDNA£RNAftgg£ 

iBiMJt o 
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Clin Chen., 2 2 : 1 2 4 3 , 1 9 7 6 ), Rftft 
f)Wl , 5 4 8 , 7 4 1 ), &8(#Mi$Spo. 4, 

2 3 0 , 7 9 7 ft 4 , 2 3 8 . 5 6 5 ) ( #M I tfl 
No. 4» 134, 792), $£ftK (#1 Clin Chen., 25: 

3 5 3 , 1 9 7 9 ), Sfeffl^ »*»ijHh#****»4i** 

Clin Chen., 2 5 : 5 1 2 , 1 9 7 9 ). t§ij£njg 

125 I % flP'C* 

16 H K | («ttRKII«S*ftftS ) ***JS* (ssB)l 

lHilflNS**ft««tft#*£< Rudkin and Stellar, 
1 9 7 7 , Hature 2 6 5 : 4 7 2 ,' Van Prooijen et al 
-Exp . Cell Res 1 4 1 : 3 9 7 . 1 9 8 2 )* 
poly (rA) - poly ( d T ) 1^48 R N A - D N A 
$Mm> *DNAfc#J§»tg**i, #*^«R NA- 
DNA^;U#-fe«IJ&Bli***o S*4*t™ 
( Photobiotin ™)»F**#ttf4»*»**#o 
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It,' is»#*+»* 

SSf *R*S*H£4H*R#±o , 
NttRWRfti. 

aetB«*fi±» *s«t«asf *jfl**«aittt»*to 
** ****i*^»itiifei*)[*it ( jnAit ) , m 
it (lit). R«tti£fcRRit« eimftftfRx* 
mmn, s$iifat*xtt$«*Ajftattit. 

ftRRKNAigGiixRRRtRRfAff t fetRfttl&R) 

Si fi*-iirt«iRWffft5ttW^«^RN Ago 
«t«itw *Ntt?ei*t*ftitrt. 

RtRRV*9t7£R*tt--|». £9t£ftllAo 

»«*ltA^tllfr + 2:4**#rtjl!i««ff**#«o 
*itllt*> X^*6*#t« ( Ifli'fi, Rft* 4R> ftR, ft* 
R* R* ft. #E|, »A, T8i*R)» £g£#4f£#ft§ 
11, 5R#Rtt (ftRRl* Kl, Riff. ?8R, TSf , B 
1* VII. ftft* at. It l^f , *<;fftt»)RttR< R 
I, RR,'tfRt* it«»ELR XRCtHIt* 
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B$P CTtgWO 9 0 / 0 2 1 7 3 »WO 9 0 / 0 2 2 0 4 

+»*7B8t»*« BeJH6**»*«Jti 

ttflfcMflfcftKfctt)* RKHt)H«tlz;>\ ZilU ft* PS 

St, *ft«K fftSff, *M« *t 
mt«L Zltt* £S«i£§, iRfl* f ftftff* ft 
ltt> **** tttft, tftftftM* *«* Zi* * 
**** Piffivtttx tiiL Wl«»ft*»-***o 

*r*#aft (*** «s»s****isaRft^ ft 

»?l«*a, **#«'*»• (Robinson , 

D . W . and Grant , M . E . ( 1 9 6 6 ), J . Biol . Che* . 
2 4 1 : 4 0 3 0 ; Hsiaguchi • K . and Geiduscheck , E . 
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P • J . Am . Chei . Soe . 1 4 : 1 3 I 9 ) 

So SJLf *«1>r(Sli£Sfl)D BrU 3 5 . Brij5 8s+::S 

CH A P S $ Triton X - 1 0 (I „ 0 . 0 5 % 
Brij 3 5*0. 1 % Triton X- 1 0 0 f * WftStttlS J6'#8 

*7ftjfcttlfttftttft#ft**> «J4**g» + lwA%«4fe^ 

fl«JfltM»*#tlS(«*Bf Scotch *< 3M K 

Gene Screen Plus ( New England Huclear 

Sff**o ItfftJIltMftjr. 
.. #ft*ft*!itJ|]fU6*i/*Irt» #M#-m#i#»|jtii 

»fegr«-#*^# ; nmMnms §tmut*t 



34 



*K£#*B*i!llJcKill» ftK Aldrich Cheiical Co 
Milwaukee , Wisconsin ; Sigia Cheiical Co ., St . 
Loris , Missouri ; Molecular Probes , Inc Eugene , 
Oregon 5 Clontech , Palo Alto , California I Kodak , 
Rochester , NY IP Spectrua Cheiical Manufacturing Corp 
Gardenea , California o 



Teipo 2, 2, 6, 6 - PJ ? S«g - N - (£ 

( CA S# 2 5 6 4 - 8 3 - 2 ) 
EDTA SrlR^Z,! 

dmso rtpiifl 

DTT : 

P V P I 

P EG 4 0 0 0 1 2r£ <#?i!M 0 0 0 ) 
PBS 

CHAPS 3 - ( ( 3-lKSXPfI)-rvx«) 

• 1 -9ifi-*§a<GAS#7 5 6 2 1 - 
0 3-3) 
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8**»* N - ( 4 -fill - Z-I1IDN' - 

( 3-4*t*«Bi)-N ; I ,3 

-Br* i CA S # 9 6 0 8 7 - 3 7 - 5 ) 
Ficol) (Phariacia ) 

Percoll «#PVP*ll&g{CAS# 6 5 4 5 5 - 

5 2-9} 

Triton MOO *****2r» ( -#f*Zi*i ) 

{ CA S # 9 0 0 2 - 9 3 - 1 ; $% Aldrich 
Chei . Co . I 9 9 0 - 9 1 g f } 

Brij 3 5 f <Z»2 J + < CAS# S B'O 2-. 

9 2-01 

Brij 58 *«Z»2 0+**t < CA S# 9 Q 0 4- 

9 5-9) 

Hoechst33258 2 ' - [ 4 - g*3S ] -5 - [4-«Pl - 1 - 

*tl]-2, 5' -M- lH-f^ftS* 
( CA S# 2 3 4 9 1 - 5 2 - 

3 } 



I 2 

1 3 

2 0 



8*f MWAN 

•it ftliai*6t 



i»B 1 . B I K . 
giF-BWAN 

F 1 T C 



SSCMT^J*: 0 . I 5M Na C 1 , 0 . I SMftt 
• «» PH7. lo S«X S S C^ftftB* 1 : 
SSC ; SSl OXSSC, Hf£j|*| : 1 OSSIfiliSSCo 
0. IXSSCo 0. USSCHtUi : 1 Otf SSC#M 



(vol )2ihS««lXPBSSkj|| I 

IfHIK* 1 )ft*T»i*: 0 . 4M#«||«, 
0 . 1 % Triton X-l II, 0. IX'SSC, Iff 4*7*0 2 
9ftS*t(*2 )*tTMI*: 0.1% Triton X - 1 0 0, 
0 . 1 MS SG, if *)|f *. 

PBSIM&Sffft*, Iftfto. i 3 6 M N a C 1 , 
0. 0 03MKC1, 0. 0 0 8 M N a 2 H P O 4 • 7 H 2 O , 
0 . 0 0 I MKHe P 0 4 o 
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a )Kft*Rjklft6{t I MXX = i 8 IttfllX&fe***- 

tt*f , KeHH6>iRft« (cytospin 0 

■** »H ( H I 8 - 1 0 0 L . Hi 8 — 1 OORfOHl 8 — 
1 1 0 R***- + lt±l8 2 1 h 2 3 8* 2 6 3tfg5' 
Hi 8-1 1ft 1 8-1 0#Bft*-#ltft2 7.5H2 5 8ft±* 



**< Applied Biosysteas DNA£$fl, 3 8 0BS, 

a. b. i . rid xtt&RBftxaig*** 

< Uontcch ) 1, 8 1 OfeillSSfl W 



Probe 

Designation 



Sequence ( 5' to 3' ) 



MHO 
HI 8-1 1 
H18-100L 
H1H00R 
HI 8-11 OR 



TCTTAGTCTGAGTACACACATCTCA 
CTCCTTCAAAACGGTGGTTCAATTC 
CTC AG A ACTT ATTTG AG ATGTG TC T 
ACTCACACTAAGAGAATTGTTCCAC 
CGTTTTGAAGGAGCAGTTTTGAAAC 



38 



Waters HPLC«i 0 

8 2 0 - 2 5 Mffe 3 0K¥ RR, 5 X 
S SG„ 0 . 1 MRRttRftR ( P H 7 . 4 ) n 10 0 |i %/ k) 
K»?i*ftlftRA*RfiR?DNA, 5.H ( V/V ) Triton 
X - 1 0 0, 5XFico))/PVP, o .-4M£f(RflL 1 0 ■ M 
DTTII 0-. 0 2 5 MEDTA, HW2 . 5 ug/i]*ftJlAR 

tf 8 5'CMl 5^#, RMtfiftttt**** 

£&0. iXSSCfBO. 4M#ftftRfftX0 . 1% 
Triton X- l 0 QR*RftRi|>, f StfTS*** 2 • ftjg 
jftfttO. IXSSC^O. 1% Triton X-l OOftSjHS 
*T*5#tf, *«RllltR'i'R*«lU ft&RAl 5 nl 

o. 4-¥rftft*fl(ft5 0#f*i|i)flri ng/il 

Hoechst ( 3 3 2 5 8 ) ftg$g$o 

fjfl Kodak Ektachroae E E S - l 3 5 ( P S 8 0 0 / 
1 6 0 Q M$M«M Olyipus BH I Olftil 

afiiims, 1**161 6 o BASAjufirjuio i*rr 

% 2 0 # o ' 

NRR**ttSl-. Hffmfti1'i)«91*i*R«tXtt 

( b )f|flCCL 1 5 5 0 * CA s k i • RR, SflS^^B 
+ ^ 4 0 0 - 5 0 OfHPV ] 6RftRARftftR 
RRJM Science 1 9 6 : 1 4 5 8- 1 4 5 8 , 1 9 7 7 ), 

tti«BSftl8ftRKimft*tft*ftASftNtRt*l 
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IHTB 3 1 * C - 3 3 A * ( J . Hat] . Cancer Institute 
3 2:135-148, 1964 

8tfft*2 1 2f§#*HPV 16-501 

IHPV 1 6 - 5 1 2, .#££S@±£§j&iHPVjBDNAftj- 

i 9<n ±85 3 o o«£K#i*ijftiftf, 

§*HPYl6-426SHPY|6-43 6 , .#«IHB±S« 
if 2§{$(BP3 0 •«t*HfigiI»tt)« 2 7 5 «lK«ilAft 

1 2-^1 3<Ii8o &ftJM£ft|B&ffftHPV 1 6iH»9t 
Genetic Sequence Data Bank, GenBank, version 
6 9. fli^fto MMMmnOkS' 13' *ft)jWT: 

HPV 16-501: AACTAGTAGCACACCCATAC CAGGG 
HPV 16-502: TCTCGCCCAGTGCCACGCCT AGGAT 
HPV 16-503: T ATATAGTCG C AC AACACAA CACGT 
HPV 16-504: TAAAGTTGTAG ACCCTG CTT TTGTA 
HPV 16-505: ACCACTCCCACTAAACTTAT TACAT 
HPV 16-506: ATGATAATCCTGCATATGAA GGTAT 

HPV 16-507: AGATGTGGATAATACATTAT ATTTT 
HPV 16-508: TCTAGTAATGATAATAGTA TAATA 
HPV 16-509: TAGCTCCAGATCCTGACTTr TTGGA 
HPV 16-510: TATAGTTGCTTTACATAGGC CAGCA 
- HPV 16-511: TTAACCTCTAGGCGTACTGG CATTA 
HPV 16-512: GGTACAGTAGAATTGGTAAT AAACA 

HPV 16-426: CACTG GG CGAG ACCCTGGTA TGGGT 
HPV 16-427: TGCG ACTATATAATCCTAG G CGTGC 
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HPV 16-428: TCTACAACnTAACCTGTTG TOTTG 
HPV 16-429: AGTGGGAGTGGTTACAAAAG CAGGG 
HPV 16430: CAGGATTATCATATGTAATA TTTGA 
HPV 16-431: TTATCCACATCTATACCTTC ATATG 

HPV 16-432: ATCATTACTAGAAAAATATA ATGTA 

HPV 16-433: GATCTG6AGCTATATTAATA CTATT 

HPV 16-434: AAAGCAACTATATCCAAAAA GTCAG 

HPV 16-435: CCTAGAGGTTAATGCTGGCC TATGT 

HPV 16-436: TTCTACTGTACCTAATGCCA GTACG 



Clontech) l#fflHP LGJtfti. 

**fi*SS ft 2 0 p 1 &PEG ( 2 1 % ), ?»$2 5 ft), 
5XSSC, jiigf DNA < lig/.l), Ficoll/PVP ( 1 5 
* ) > ( 0 . 4 M ) x D T T ( 5 0 n N ) , Triton X 

- I 0 0 ( 5 ft K E D T A ( 5 0 n M ) % N a 2 P 0 4 (50 
mM )M«ftO . 0 6ftM g/iB I 

*frio «±i**#**)j'f 9 5icrt »jpg4 z re 

**JS. 1 0 0»1^0 . 1 X S SC, 0 . 4M 

MIIP 0.1% Triton X - J (I 0 £ft tfttNttttttfc 

+ • 2 ^ttttttiKJ&ikA* o . i x 

SSCflO . 1ft Triton x 1 0 0 ft ftftg r #ft . »Dt> 
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Hoechst "«ft»o ffl»«fr«±*^*ft**S»*T* 

ft. 

Si Kodak Ektachroie E E S - 1 3 5 ( P S 8 0 0 / 

1 6 0 0 )**. ft«££M$ijjft Olyipus BH 1 Olif 
If AMltR*. #f 7 6 0 0 A SAfJUlo f fttfHft 

2 0#tfo 







* D 




«S(lft) 


C-33A 




FITC 


1 1 




Caski 


m% 


FITC 


1 1 


+ 4 


C-33A 




FITC 


1 2 




Caski 




FITC 


1 2 


+ 4 


C-33A 


1*2911 


FITC 


2 3 




Caski 




FITC 


2 3 


4444 


( c ) 
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R»JftJ«H 1 VaftttiftriHDNA«RNAo 

KP91II, ft*fti?i4 0X21, 50XPBSJI 
I 0K*|i + #f 4TCT*H 211 6*N* ft*ft£ 
1 1 X P B S* 1 *#»S»4 2 x S SCi «f III ft .\t W 

fl*Stt»H I V#«fiia GenBank, version 6 9. 0$ 
*», lt£|]«t*lR 2Br*ft3 Oier & tl A H P V^MMMtt* 
1 5 HIM '*£".g*. 



HIV- ttXK HUMHB 1 0 2 F1TC 1-3 
HIV-&#& HUMHB 1 0 2 T - 4 8 8 

N*~SMftftftRlt«fifttt, *3 O-ierlMtMfo 

«t«(JU' «4tt)2R. » 3+«E*2 1 mi 3««f*± 

tmtitttimMftftftft. **ZISI-***± 

"URI*******!**) : # 2 0 0 |i gf l«t*ftlf 
*T 1 0 0 u ] 2 5 0 mU TrisSflt ( PH 7 . 4 ) t#S*- 

$$« ft&tt 1 Eg&£ft$|$ft££ 1 (i Oi)**-?J|WRft 

(gp i o 8*DMF 8$, ftR*ti*ft-jB#*3 
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*T«fr*£, « 5 0 ^ 1^^ 3 0 5 X S SC. 

0. 1 6Mg|ttt$#*(PH7 . 4 K 1 ng/n.)*«ttDNA> 
3 X ( V / V ) Triton X-100x5%FEG4000^25 
mU DTT, 4M#ti|I, I 5X FicoI]/PVP»8 

2 . 5 Mg/il*KMX'«il«lSl*«M*«lHM*««ifi*t±. 
f 4 2'C££3 O^tto 

f 4 2'CT£8#KJ1XSSC, 4N#««|i« 
. 1 %Triton+#iHft5*««o 8J§, R-ftlftN. 1 XSSCv 
. lX>Triton+f 4 2TC*5#», fttt-> » **>*»ftt* * %>b 
)kMM*%tl&%«Mtti%nf 0 . 2i)ilQ. 0 0 2 5 %fr 
il«ft^(SlXPBSt)^*fi«jfe»»'fo 
ffi Beckon Dickinson Mift FACSTAR™ 
ftl-tNMft**±ft5Xfti*» SffittfFL l « 5 2 5 

So a*i«l##;Sft**£»», ■ £ffffBftm*Flllftl> 

/* iRNA ttJBttei. **THft2-£iftfttiB 
(0.0 l%W±)«Hl#*DNA»Wttidf, 
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£*«2 
611 2«im*t**. 

T*** + *)|H9iilL %%MMM%m* 
iiiSo **KKIt*llft#*i±lto ftlllif 4 e* 

5 OjKPB S*| 0 + , #f 4tT*f I 2-16 

Mo S^ift^H^lfiS, «J5ft 1 XPB S+ftlfc 

M££*2 8 S- 2 5-ALft|t 2 8 S r RNA»«^ 

« D N A ^ ^ o 2ffi*4«f*^*|lJ«*«4f^i2 5«IKI# 
Sll 2 «S. I 0*1, ««I*6«t«|* t + 

«#»»*lf#*#J!l±ilii|(l!l5' 
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* 4 



Probe 


Sequence 


2SS-25-AL 


ATCAGAGTAGTGGTATTTCACCGGC 


28S-21-AL 


ATCAGAGTAGTGGTATTTCAC 


23S-18-AL 


ATCAGAGTAGTGGTATTT 


23S-15-AL ' 


ATCAGAGTAGTGGTA 


28$- 12-AL 


ATCAGAGTAGTG 


28S-10-AL 


ATCAGAGTAG 


28S-8-AL 


ATCAGAGT 


28S-6-AL 


ATCAGA 


NR 25-AL 


TACGCTCXjATCCAGCTATCAGCCGT 


NR 12-AL 


TACGCTCGATCC 


NR 10-AL 


TACGCTCGAT 


NR8-AL 


TACGCTCG 


NR6-AL 


TACGCT 



#**RS8f»( Applied Biosjsteis DNA£M> 

#£{S£S)#I Molecular Probes ft&ff Vff&l±#ftflS8 
8 1 0 fef IfcftiB Vaters H P L C#tt;;£ 0 

*T*fi*i, 8* 3 OftPtft, 5XSSC,0.16Mg 
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■ ( P H 7 . 4 K 1 Hg/nltWDNA, 3 % ( V / 

V ) Triton X - 1 0 0 ( f , #J& Aldrich 

Cheiical Co. 6!) 1 9 9 0 - 9 1 g f ) , 5 % P E G 4 0 0 0 
(I2ri), 2 5mM DTT <={*••)« 0. 4 M#tft 
$«L I 5 X Fieoll/PVPjUfiU . 5 MS/I) *KtlAttfttt 

3 0#». ±iffStt5 0 0 XFicoll/ P V P ft 5 g Ficoll 
4'0 0l<»?t* 4 0 0 , 0 OOftUDfcS g PYP(I- 
2**<|*i)*»f I 0 Oil; 1 5 XFicoll/ 

P V PftJB*tt 1 5/5 0 0 9*tt«ftffK 5 0 0 XFicoll/ 

P V P 0 

*8*I + »*S«lo *t6flf«tjt<EBktl Di]Iftftl4 2 
'C o t A 0 . I X S SC, 0 . 4M#««8«U0 . 1 JKTritonH 

*2fts»ttt 1 5ii«f Kt rto ig#$ftta$ii«*«£fti 

t> ft£6l2 5 ox gft.fr 5 »t|. RilVt* f»iH»tiA 
StljllS 4 2 *C A 0 . I x S S CfP 0 . lKTritonftjkHl Oil* 

*»*» 8#S8i$«i***iiit, ftjg&2 5 o x g 64> 

5##> «Hi±tt#lfilRik1fkMf 0 . 2ilAftft 1 x 
JBSttM. 0 0 2 5 K<» JlJfft^jSfiSiHo 

H Coulter Instruments (tftft Profile fl™ #*f*i. * 
*l«ffi4 8 8 nra^ftft, #<*fflft#FL 1 ft 5 2 5 nmflit 
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MS ( 0. 0 IXH±)#*fltt«a. 

Stt«, 9 IXKiglttftnft, SSffl 2 8 S - 2 1 - A 
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( f if L F I ] ) 




-Kit 


f J D 

iv n 


2 8 S 


Fold Diff 


c 

0 


.611 


.370 


1 . 1 


0 


b . 4 


.441 


Heg 


1 0 


.422 


. 3 


.70 


1 2 


.321 


.231 


. 7 2 


1 5 


.327 


.373 


1 . 1 


i 8 


• .407 


. 3 3 9 


. 8 3 


2 I 


.281 


.616 


2 . 2 


2 5 


. 3 


5 0.0 


1 6 8 



81 Coulter Profile II ill 3 IMS fit iff iSSMit ft . 
|P 1 TCf LPtSM^ii 3 5 nmRfcaa 
«**. LFL I«l*)j-1 5 4 0 b p«jt»> t«»**4 8 8 

■ ■. «Mf«iPiiTr«pifT3m«t. mm 

**t#. -«S8PMTlg^Ai loo, PMT3SS* 
900, £||| 5Kftffe#t(PMT|, PMT3). 
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tf HC I#TMR*tt*t: 5XS SC, 1 5 X 
Ficoll/PVP, 0. 1 6MRRttR»R(PH6 K 1 ig/uli 
BftiiigfDNA, I OJKTriton X - 1 0 0, 0 . 4M#«| 
m f 3 Y/V )<PRR, i 0 m M'Zi-RHZR ( EDTA ) » 
1 . SHWLZm PEG ), 2 5mM DTT(rS$«i)^J 
511 0 n«/il(i«/«» )Sfto 

***** 'HG-DMSO* itfTHitlli 5X 
SSC, | 5 X FicoH /P VP, 0. I 6M»S«S]tft ( PH 6 ) 
lig/ilJUHSii? DNA, 1 OKTriton X - 1 0 0, 0 . 4 
MfftftllL 3 QK<V/V)V1K, 1 fill EDTA, 

1 . 5%'PEG, 2 5mM D T T , 1 0 N < V / V ) D M S O , 
R*5- 1 0 Hg/ilfttto IXt, 5 0 OXFicoll/PVPI 
5g Ficoll 4 0 0 M(#?I* 4 0 0 , 0 0 0 MM t ) ft 5 g 
P V Pl*##H)S#f 1 0 Oil; 15 XFicoll/ P V Pfi 5 0 0 
XFicoll/PVP)fi*flU 5/5 0 ORffftflft. 

»«tt» ft 1 x p b s 

•it* 

2 8S RNAk«I*«t*RNA«#lt v ******* 

2 8 S - 2 5-AL««f »»9to N R SttilftfRli ( 15^41 
**l)f«SSRRlR«#«, X***iJ»UNR-2 5- 
ALft*t|JM. 

***Rft 

l )MMV*Het( 3*«z;Rk!*«.*R)f#tR 
Cytospin REE S M j& |» • H gt Mr ± • 
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2 )#£DNAg*M 2 5M)M$S$(K&*£I£ft 

4 6'C«S3 0#Mft*£* 

4 ) JBB44 2 TCT¥*»1 JSft* 2 
'Cgf«<S2f k'lllll 0 

5 )£il&_hiwB£$»(fcft 1 xPBSt»5 0Ht*(V 
/V ) MttftftM Hoechst(# 3 3 2 5 8 ? 1 Mg/il ) *Hlt 

«fro 

.5 6 7 nm, JtMtfc 5 8 4 n m ) ft Olyipus BH 1 0 i«ST 
1 . ftfcftF + gfctlfe* lt)g#»il**ff« 2XSSC + . 

2 . m M*»tikai#f f tffm** ( 

4 . ig« 4 2tffftftft2*ft*ft*'l'ft«to 

5 . ft«lfffft#«*fft*Xft*!2 0 . 0 0 2 K«iklft 
!XPBSS«+o 

6 :.{t«M&Mtlttlft*1lt 'ttt*L F L i * ft! 
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t: 

£t«&»Mtf&E*£o ££16ft&8)*$HC- DHS(h 

*»tT*ft**i-: +::•<•>* »-*•*(•)> Mlt 
*RI(tftRI)i. 2-»r»(|), t*£R(rtftKK 
*¥i::i«ili^«ft£K )*«•(*)<> tfl#a+, m*« 

*(f»B*8*» I 8K < V/V ) • 

2«Xtttftft*«ftftftT> R&X*fttti9ftftttli«o IS 

IR)t<tRt«fttfc|l*!£&.-ffRRtI HelaRRo fffl 
fttt!2 8 S RNAkttMNKktf. «*««*•• Aiinolink 
iRRfcaTCRBii ftl Applied Biosysteis Inc.. )8R 
SI* 5' *»±»F-I TC»# 0 

28S RNAftWl^tt#RNA##te###tt*tt ? ft 
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»6 8**»ft». 4#*»t» ****** 9 #*HC- DMSO 
fcllitftRM****. ft*MttA4>/ » l I # 

i»M**o «I , ffltf |iMMSOftftft*A9#(V/vj. 

* 6 



****** 28S RHA NRfc# 

SB**** ftff 



* 6.070 0.137 

1 0 KM** 10.19 0.133 

1 OKp -*!* 9.593 0.135 

1 0***1:18** 7 . 4 2 6 0.1 2 6 

1 OJ««$#Ei& 8 . 0 5 7 0.1 4 0 

1 0%^r| 8 . 2 2 7 0.1 4 8 

1 0% + r| 4 . 8 0 4 0 . 1 4 2 

1 0 3 . 6 4 3 ^.142 

1 OX£t 0.7310.136 

1 0%#H+H 0.611 0.123 

ft«2 8 S/NRA»M12 8 S R N A N R &tttf & 

KH*f $LFL 1 "28S RNAKtt* H'NRktt* 
g+f*g$#M£jfl2 8 S RNA#NRftttfcgfl]$¥ « 
LFL 1 o 
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28S RNA/KR 



4 4 
7 7 
7 1 

5 9 
5 8 
5 6 
3 4 
2 6 



• •*#Bi»?Sr»^ 9XDM s o*»«lii7if **o *X* 

IB DM S O^g^^ft*^, 9Kitft*S£i£ttDM SO$i£o 

tHSiflT*? 5 ***^*. Sftff#MTtRllt«m 

Jl*«i#»«T. 9#«HC-DM S 0., 

0. 5#fl# = + £*lO. 5tt*Rttft*ftlA» RftHbftlftT 

Rtifrii-i+rRtRK P-«l>(t)^t«Mfil 
(KttKRK I, 2-fjrf(i), ttKKAID^f 

!::*«*(*«*«)*«•(•). -#R8iR*fttRRft 

**MS*$»Aft«49#HHC-DMSO, 0. 5#$#H+ 

DM S 0« 6jH#84»«f 9 X*D N S 0 

( Y/V ). S»#H + **ft*!»5.H» £«-R*fc*«**5K. 

Ri«R*tf*RNA»?»#tr*««£Rf»f« LFL1 

( d )3RRft*ftl+::R> ««i#BS, i, 

2-«r», ttftRtftVtritRR, a )* 

#fi*#&, BA He P g2 ®R*lF 1 TCig^AY^fe#a-B 
*DNA«#*ttRftft|ie|ft»4. fflfi»SiUK^fi3o 1 = 2 
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( e )g|*£tl!< c *»■-«# 

DNAfttHkH. m#S*Hm*»ftBioft*ill> ft* 
K«mtftft*ftitft--ltN»3 7, m; 

fcfcftftii , 2 -Sri* +rMtM«m8*l*»4, 
SfffcfcftfttttKt* ttf* #H+M =+«*i**3. S 
<h^»I^Slif«i^^¥Sr«aS«*2, »ll(K*ftft 

(g )*«#* MM8£DMS0, ^firit* 

(HEX K #H + «*fZ;r»( PEG )», 2 nl*. 
1 0 m 1 1 0 X(f*t ( 5 0 0 mM K C 1 , 1 0 0 n M Tris 
PH8. 4, $f*il«*4»»lig/ili8), 1 I) Hi 2mM 
dNTPl£fc(2mM G T P , 2 ■ M C T P x 2 id M 
-ATP, 2 ra M TTP, !«£ T E P H 7 . 5+ ), 1 H 1 
lOOmM MgCl 2 , 1 (ilt«fll (P-#I6 3' 
Ji«9lft$ttll. 4 1 6 Hg/imf**), 1 Vltttfftl (P 
*I65' 51*). 1 0 Hi DNA ( A&<8fcDNA ) fl 5 Hi 
T A Qf ( 2 . S*ft )ft£ftft#*> tt|ftft»2K* 4%, 
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6*, 8K*I OtfNDMSO* HEX, #E + gflPEGtf 
PCR.fiftfl**. fietEilYltmUKTifirS O nit 

f ft* 1 2 ^1*^3 Ml**±#g«'StfeHS^^ 

ft, ftSft 1 6«S«SRSR1, f 3 O Oft, 5 0$M*9 Oo 

SM$ft3. 8-rJti-5-Zii-6-*I*Sf»ft, 
*lft«DNAft*ftftfc3. 8-rSS'-5-SI-fS$^« 
*UV*T«*. **Kft**ftf DMSO, HEX, + 
PE'Gftl, £g«t±?£*|i?|$DNAf , *PCR?fttt#fftt 
to ftg±£J|f, ft«I|*|DNSO, Aipiri*^ #H 

&ftft*#tto f fe*£#f£, ft«tft£fcA*2ttN£ftK, 
J!fejjftfe6ft. RktftftftgftotD, l, 2-^::8> S 
(V/Y)+jft§. 1^1, 4-r*t(tttH)H*tfcil 

Hpechst ( # 3 3 2 5 8M |ig/i))tA* 

XI N 4 

*)««;fclft$ffl 
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1 3 

2 0 



I 2 



^rt §l) K H 

flti&ftWOI*** 



iSB 1 . B I K 
gSF-B WAN 

F I TC 



**»»»*t**J****NR - 2 5--ALftitti#Jl. 2SS 
RNAfctt*$2 8 SKIftRN'AJiftftDNA 2 5 m e r , 

•»»****ff**tt2 i S-2 5-AHJ«tl#Jl. £*ft 

ttX&ft£ftfttt-*a£i*ggM5' *««Sio &£$5' 

liailltdtftllKMF ITGfcflO (ffg Molecular 
Probes ) ±#ffi H P L 0 

**i*j3 4>]»«*fc*» Coulter. Profile nSstitttt 

Triton X-^100(V/V)$J5%PEG o 

fft»«**4*TJ!l**: tlXPBSttJI. 0 0 2 M 
(W/V )ffe*fl 0 -jRS*» m«7f ftftM*ttJlflF*t 
«<*«* 0 . 0 0 0 2^*10 . 1 OK (W/V )i(J 0 
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lB»«i^*t**t**f 2-BTCI4 6rT«i2*»l8* 

Wo til X+*mi*Xft)l. 

H9iifi«IA»»Biii*(ATCC No.CRL 
8 5 4 3 ) o 

*«fi*«#tt****, Si " N R " ftft, 
*ifi»#ft»*««. SJ8 « 2 8 S» ftfto 

Hi*** a 

S«i2 8 SSftW, SM*NllHf*ISIittft*lfi«: 

BltttlH*ft> SI»«»AiS«ffl2 8 sStt«MS»»*i, 
BlS«iNRStlHSItft!l*Io H-tligt. «e**A* 

***mm»***it«eA/Bft«. 

/ »**»#t*io ftit»#tt*ttt«'I< a-b ) 0 «Kfft> 

S S Cto 

2. »*Bl6M$* + 8<l>i!{*, *fSi****8*ftHCi|i. 
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NR$#. H I Vfttf#2 8 S RNAS«o #fttt^ftSga 

4 . ft&t9taftg|4 2T?tt2*ftiftfti|iftll« 

5. ftitlffftftftl X P B SS*^AS#»fe^ft ( 8Pfe 

*(LFL2*LFL3), i*~tt*-*fttt*ft < L F L I ) ft 

Satitft). »ftt*a*i«> «fcf**ft***S*JIIM* 
ttttfttia. ««*Jt*I*B»FS / s Sinn, fi*J8ft« 

2 8 sfcttflft-XNtftinFL i tm*N» £$*&§f 

•* 8*1 9 to 
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ft fttttt iftPct f^LFLj 



1 4 9 17 10 0.0 0.1560 

2 4 5 8 7 9 3.3 0.126 

3 3 0 9 6.3 2.966 

4 4 0.1 41.66 



ft iltttt - m? c t f «LFL 1 



1 5 0 3 4 10 0.0 101.0 

2 2 0 0.218 

3 3 1 0.6 6.535 

4 4 9 9 9 9 9.3 103.0 



*8#9 *«iP c t * g£|l!6£«tittttfi»lti 
,*LFL' ft* *Lo gW 0 
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1 2 

1 3 

1 4 

2 0 

P B S 



* 



1.159 
0.726 
0.266 
0.156 
64.5 



1.301 
1.030 
0.259 
0.143 
38.73 



73.43 
63.76 
77.56 
101.0 
246.1 



28S/NR 



63.66 
87.82 
291.6 
647.4 
3.82 



io: 



f N R HIV 2 8 S 



&1F-B VA 



ftfclo 
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SKffs 
ifttlt* 



ft** 




#5 


i*tE ( o- 




V i 1 , E 


2, 2-r*i 


- 1 -gi*tR**ft 


2 , 2 , D I P H 


2 » 2 > 6 » 6 




Teipo 






E 1 TC 






EDTA 






DM S 0 






DTT 






P V P 




4-0 0 0 ) 


P E G 4 0 0 0 



Coulter Profile fli*attttft> flftttttt 
It ifiLFLfei^f § 5 4 0 b p (.4 0 )%M> ****** 
• fc5 2 0 nm|] 5 6 0 n m ft*Iitft£M • L F L 3 ftftMI 
litfcf 6 3 5 n 6 3 5 na)tfcH±ttft 
lit o 

Triton X - i M < V/Y, Triton X - 1 0 OilSZggft 
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S»£8>, #1 Aldrich Cheiical Co. ft 1 9 9 0 - 9 I I i ) 
ft 5 -X P E G 4 0 0 0 • 

MM to* til KM ft > 0. 1 HM I e M 

( V ./ V ) o 

ALEXiliAi**. 

NB*tti**BS*flW*ig«ftNR-2 5-ALS»o 
28S RNA«»i*iB«»»#A2 8 S RNAgf$#*) 

1 . 6»*F*g£M, $j5»ill?fi#f 2 X s set 

2 . IH»|i|i*6»Nltftt»f f ft9«lltt*»HCi|i. 

3. 4 2'CT&£3 0##)a, 61 2 5 0Xtft6 5ftNi, iHt 

W*»*i#«EM»»4 reft i §ft*S**tt«i». 

5. ftllliiffftl XPBSftftiK 

6 . &«*«titftft±Ttsat> *fta-+t*j*im 

(LFL3 )i8-»**fttt£.*( LFL 1 )ftI*B 0 
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ftftft*iMI*o gjt£7Xftftl*l«FS/SS|8R, ft 



I 1 : «M»I^M»»f»LFL 1»LFL3 



TflLFLl ¥$LFL3 



% 7 . 9 2 0.22 

V i t . E 0.501 0.119 

2 , 2 ♦ D I P H 17.27 0.863 

Tempo 3 . 2 3 0 . 1 8 1 

1.69 0.138 



*1 It tJHA(Vi t . E *5 



S»\fSISft»§lfe^6S$*l|ft#fflei^ifi«iji[ 

, »LFL Igltto S-l*I«*K«lI$ft»#»LFL3 
««^«liiftl«tlli»feaSlSftf^LFL 3ft±io * 



K«o 2, 2, D l PH%*?t*£ibf £? : ff*ejts%. 
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tt^ 2 8 S RNAft*ft*X»l 0|ig/il. NRgftltf*# 
28S RNAfetfi#A28S R N A *KI4t#A 0 

* I 3 



*# H CH^ft + W^V i t . E LFL 1 



NR % 13.27 

NR I 8.86 

2 8 S * 2 5 1 

2 8 S f 2 3 1 



(NR£$ft )&ft#3 3%, lKSSffl*ft#tt$#< 2 8 S, 
^ N A )i#(&if*fB«8%o 

*i*i*»***»#T*-4«*4**: 61 0 0 Mil 

** + *lA5 ill 1 M ( V l DTTH 5 PII6RK 

( l»g/ #«JHf 4 2TCT**Sft5»», *Jgf 9 5 
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gftM'6 . 

xttstifttttji 

*BUCIy«F ITCg*|ftlt#ffl9-(*||ift»)» 

* B 





H9- 


H9+ 




12 


226 


0.05% NG 


11 


232 


0.05% ATCA 


8 


216 





%9f 


LSI' 






H9- 


H9+ 


H9- 


H9+ 




18.9 


189 . 
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